INTRODUCTION
Complications related to female genital circumcision (also referred as genital mutilation or genital cutting) have often been described in women from certain parts of Africa, but little attention has been given to the question of obstetric complications related to circumcision after such women have migrated from a low-to a high-income country. Some authors have claimed that prolongation of the second stage of labour, purportedly in consequence of dystocia induced by scar tissue as a sequel of circumcision, may culminate in obstructed labour, cerebral damage, asphyxia, and fetal death [1] [2] [3] [4] [5] [6] [7] [8] . It seems of importance to revalidate the information about obstetrical complications, which has often been based on recitations from earlier articles or observations. Few controlled studies on this subject have been published [9] [10] [11] [12] [13] .
A recent investigation has shown that women in Sweden who immigrated predominantly from Ethiopia and Somalia represent an ethnic group with increased perinatal mortality [14] . Sub-optimal factors in obstetric care were often likely to result in perinatal death in this immigrant group [15] . However, circumcision per se was not found to be directly related to perinatal death [16] . This raises the question of whether or not there is a tendency toward a longer duration of labour among circumcised women giving birth in a community with high standards of obstetrical care.
METHODS
Sixty-eight nulliparous singletons circumcised women delivering in the maternity ward of University Hospital, Malmö, Sweden, in 1990-1996, the only such unit in the city, were compared with the cohort of 2486 non-circumcised nulliparous women with singleton pregnancies, who gave birth at the same institution in 1995-1996. The number of home deliveries is very low in Sweden and all immigrants use the obstetric service at hospital level.
Obstetrical information was provided by the hospital database. The medical records of all women of Ethiopian and Somali origin were identified and scrutinised for their genital status.
The classification of circumcision was not always described with the terms of WHO´s classification. However, the most common form of described genital status was found to be infibulation, the excision known to be the most extensive form of circumcision in Somalia and Ethiopia [17, 18] . Infibulation involves removal of the clitoris, minor labia and parts of the major labia, and a stitching together of the remains of the labia, leaving a small opening in the vulva. The hospital has had guidelines on how to handle circumcised women during labour for more than ten years. Defibulation (incision of the bridge of skin that covers the vulva after infibulation) is routinely performed and episiotomy when needed independently of whether the women is circumcised or not (Fig 1) .
The second stage of labour was defined as the period from complete cervical dilatation to delivery. Prolongation of labour was defined as a second stage of labour exceeding 60 minutes. Birthweight deviation was defined as birthweight minus expected weight for gestational age, divided by expected birthweight (expressed as a percentage).
Small or large for-gestational-age was defined as mean + 2 SD of birthweight [19] .
A Mann-Whitney test was used to compare differences between the groups. The relative risk of prolonged labour was estimated by means of odds ratios (OR), 95% confidence intervals (CIs) are reported. A multivariate analysis was performed by means of 6 logistic regression. Prolonged labour was used as dependent variable, and maternal age, epidural anaesthesia, episiotomy, augment with oxytocin and birthweight deviation as independent variables.
RESULTS
The two groups were compared with regard to five background factors ( Table 1 ). The second stage of labour among circumcised women was found to be shorter in comparison with noncircumcised women (median time 35/53 minutes, respectively, p< 0.001). The estimated OR for prolonged labour was statistically lower by a significant amount among circumcised women, both in terms of bivariate measurement and after adjustment ( Table 2) . Adjustment for augment with oxytocin, epidural anaesthesia, birthweight deviation and maternal age did not yield a statistically significant change in the risk for prolonged labour. The frequency of mediolateral episiotomy was 65% among circumcised women and 40% among noncircumcised women. When episiotomy was used as an adjusting variable, it even increased the differences between the two groups regarding the risk of prolonged labour (not in table).
Women delivered by Caesarean section (15/361, respectively) were excluded. Circumcised women were delivered by C-sections due to fetal distress (n = 9), preeclampsia (n = 2), infection (n = 3) or breech presentation (n = 1). Only one of the emergency operations was initiated with a fully dilated cervix, and was due to fetal distress, where the obstetrician had difficulties in applying the vacuum extraction before defibulation was performed.
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DISCUSSION
Circumcised women, the majority of whom had undergone infibulation, were found to have had second stage labour that was significantly shorter, and a lower risk of prolonged labour than the non-circumcised group. Our results are in agreement with the recent statement by WHO that announced that no documented evidence has been found to confirm a relationship between obstructed and prolonged labour and genital circumcision [20] . Nor do recently performed literature reviews find supporting evidence [21, 22] .
It is unlikely that scar tissue resulting from circumcision would be too tough to be torn by uterine contractions, as the frequency of both prolonged labour and instrumental vaginal delivery was not found to be higher among circumcised women. Other forms of scar tissue, for instance due to earlier episiotomy have, to our knowledge, not been related to prolonged labour. In fact, since any form of circumcision does not affect the elasticity of the birth canal itself, there should be no reason for obstructed or prolonged labour. An earlier study from Saudi Arabia reported a significant prolongation of the second stage of labour in circumcised women, as compared to a non-circumcised group of different ethnic backgrounds [11] . However, the author concluded that the second stage of labour might not be prolonged if steps are taken to defibulate the women. A recent study of complications among ethnic Somalis in Norway reported an increased frequency of prolonged second stage of labour.
However, data were based on ICD diagnose number, and prolonged labour was not measured as real time of delivery, like in this study. The authors stress that midwives and obstetrician are not familiar with the management of circumcised women. They have lack of experience with the defibulation procedure and routine episiotomy was not studied [9] . Defibulation was routinely performed in the present study, as well as episiotomy, as needed, which may account for the lack of correlation between circumcision and prolonged labour in the deliveries of these circumcised women in Sweden. The Swedish health authorities as having one of the best routine and guidelines of how to meet circumcised women have recently nominated the hospital. It seems to be important to educate health providers when they are confronted by new groups of patients. Theoretically, the immigrant-circumcised women in this study might represent a positively selected group regarding long-time complications due to circumcision (as large keloid scar or cysts) [17] . No evidence of vaginal stenosis was found, as had been observed in an earlier study among multiparous circumcised women who gave birth in low-income regions.
A limitation of this study is that it has not been possible to assemble a noncircumcised control group of women from the Horn of Africa who have migrated to Sweden, because there are very few of them. However, we have not found evidence suggesting that ethnic background per se should be an independent risk factor for prolonged labour [23, 24] .
Among immigrants from low-income countries it is known that some of them, in order to avoid having a large fetus and the complications it might bring during labour, many women eat less during pregnancy [25] . However, control of birthweight deviation did not change the results ( Table 2 ). The variable augment with oxytocin was a risk factor for prolonged labour.
The interpretation is that oxytocin per se is not related to prolonged labour but is more often given during delivery with slow progress (Table 2) . Further controlled studies could be of value, especially in regions where circumcision still persists. However, it could be difficult to assemble a non-circumcised control group even in these areas. Larsen et al. did not find any significantly different risk of prolonged labour comparing circumcised and uncircumcised women [12] .
We have not been able to consider effects of maternal anxiety on the duration of labour. An interesting study has recently shown that women who where worried about there delivery and their own health had a shorter second stage of labour compared to women who were worried about their child's condition [26] .
The United Nations has recommended that governments adopt clear national policies to abolish circumcision, and also intensify educational programmes to inform citizens about its harmfulness. Prevention is not only a matter of educating families about this tradition. It is also a matter of providing health care professionals with precise information as to risks and potential complications in the delivery of circumcised women. This will enable medical personnel to administer the best possible care to such women, both in low-and high resource areas of the world.
The results of our investigation should not be taken as a reason to abstain from 
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